Background: This study evaluated change in health status as a function of change in smoking status among patients treated clinically for nicotine dependence by comparing overall perceived health status of patients who abstained from cigarettes for 1 year versus those who smoked continuously for 1 year. Methods: Patients from the Mayo Clinic Nicotine Dependence Center completed a quality-of-life questionnaire (SF-36) following their consultation for nicotine dependence (baseline). At 1 year postintervention, patients were mailed a follow-up survey that included the SF-36 and items assessing interval smoking history. Study patients included those who self-reported continuous smoking (n ¼ 60) and those reporting continuous smoking abstinence for the entire follow-up year (n ¼ 146). Data from SF-36 scales at 1 year were analysed using analysis of covariance with baseline scale scores serving as covariates along with baseline characteristics that differed significantly between groups. Results: Compared with those who continued to smoke, patients who were continuously abstinent from smoking for the entire year had more improvement in perceived health status for the SF-36 mental composite scale (P ¼ 0.009) and for the SF-36 subscales for role limitations (P , 0.001 and P ¼ 0.017 for emotional and physical role limitations, respectively), social functioning (P ¼ 0.010) and general health (P ¼ 0.013). Conclusions: Smokers treated for nicotine dependence who stop smoking for a year report more improvement in-quality-of-life compared with those who continue to smoke.
T he benefits of smoking cessation are substantial, ranging from improvement of respiratory symptoms to an increase in years of life. 1 -4 In a prior study, it was found that smoking cessation using clinical services at the Mayo Clinic Nicotine Dependence Center is cost-effective. 4 Although it was concluded that stopping smoking may increase life span, little is known about the health-related quality-of-life following treatment for nicotine dependence.
The SF-36 is a generic health questionnaire, designed as a part of the Health Insurance Experiment and Medical Outcome Study, to assess health-related quality-of-life outcomes most directly affected by disease and treatment. 5 When compared with other health-related quality-of-life measures, the SF-36 has been found to discriminate better among individuals with varying levels of self-reported general health status and comorbidity. 6, 7 The Health Status Questionnaire (HSQ), which was used in this study, is a 39-item instrument that contains the SF-36 items and three additional items used to screen for depression. 8 There is currently very little information about potential changes in health-related quality-of-life that can be provided to smokers who are trying to quit. One study found that, dependent on the amount of time since abstinence was achieved, former smokers perceived themselves to be in worse health compared with current smokers. 9 A longer duration of abstinence from smoking was associated with less 'poor health' perception by former smokers. 9 Studies by Wilson et al. 10 and Tillman and Silcock 11 have shown that smoking cessation leads to improvement in quality-of-life, but the duration of abstinence from smoking (i.e. the time an ex-smoker was abstinent) was not controlled for. In another study, Stewart et al. 12 found that those who were not smoking at 6 months scored better on the mental health parameter than those who continued to smoke.
Several investigations have compared perceived health status in smokers and non-smokers. For example, in a non-treatmentbased study, Lyons et al. 13 found that smokers rated themselves as having worse health status compared with never-smokers in four out of the eight health domains measured on the SF-36. Smokers reported being less physically active, experiencing more body pain, having less vitality and, in general, considered themselves less healthy. There were no differences in limitations due to physical problems, social function, role limitations due to emotional problems or mental health. This has also been confirmed by others. 11, 14 Furthermore, in a study of hospitalized medical patients, current tobacco users reported poorer health status using the SF-36 compared with non-tobacco users. 15 This study aimed to compare the overall perceived health status of patients who abstain from smoking versus those who continue to smoke following an intervention for nicotine dependence at the Mayo Clinic Nicotine Dependence Center (NDC). The study was approved by the Mayo Clinic Institutional Review Board.
Materials and methods
This longitudinal, prospective, cohort study was designed to collect data on patients utilizing the clinical services of the NDC. Baseline information was collected near the time of the initial consultation at the NDC.
Intervention and follow-up
Since 1988, the NDC at Mayo Rochester has provided counsellor-delivered intervention services to patients who were being seen in the medical centre. 16 The treatment services have been described in detail elsewhere. 16 Follow-up information was collected 1 year after the NDC intervention, using mailed surveys.
Study subjects
Adult NDC patients who utilized the services of the NDC from 1 September 1996 to 31 May 1998 for treatment of cigarette smoking were eligible to participate in this study. In accordance with Minnesota state law, patients who denied general research authorization for access to their medical records were not included.
Measures
Prior to the consultation, the patient completed a demographic and tobacco-use history questionnaire, which the counsellor used to help develop a treatment plan for that patient. Patients were also asked to complete the HSQ and return it by mail. On the 1-year follow-up survey patients were asked to again complete the HSQ and to also provide information regarding their smoking status over the previous year.
The eight subscales of the SF-36 (which is included in the HSQ) are defined as: (1) physical functioning: limitation in physical activity including self-care activities; (2) social functioning limitations in social activities due to physical or emotional problems; (3) role limitation-physical: work and activity limitations due to physical problems; (4) role limitation-emotional: work and activity limitations due to emotional problems; (5) bodily pain: limitations due to pain; (6) mental health: emotional symptoms (e.g. nervous, depressed); (7) vitality: energy versus fatigue; and (8) general health: overall self-rated health. 5 As well as the eight subscale scores, there are two SF-36 summary composite scores based on the eight domains: physical composite score and mental composite score. In addition to the SF-36 items, the HSQ includes three questions that are used to screen for depression during the past year.
Statistical analysis
A 7-day time period is commonly used to define pointprevalence abstinence from smoking. 17 Patients were considered to have not stopped smoking at all during the year if they indicated that during the prior year the longest time they had gone without smoking was 6 days or less. Patients were considered to have been continuously abstinent for the entire year if they indicated that they had gone without smoking for the entire year. Using these definitions, two distinct smoking outcome groups were identified. For patients who endorsed one of the remaining responses ('7 to 29 days' , 'between 1 and 6 months' and '7 months to 1 year'), it is not known when the longest time period of abstinence fell during the intervening year or the number of prolonged stop attempts that the patient experienced. For these reasons, the primary analysis is limited to patients whose longest duration of abstinence was 6 days or less and those who were continuously abstinent for the entire year.
The eight SF-36 subscales were scored and the mental and physical composite scales were calculated using published software. 18 To adjust for age and sex differences, the SF-36 scores were standardized using the published age-and sexspecific reference norms for the general US adult population. 18 That is, for each individual, a t-score was calculated for each of the SF-36 scales using the mean and standard deviation (SD) of the appropriate age-and sex-matched reference group. t-scores are scaled to have a mean of 50 and a SD of 10 for the reference sample. Thus, the average health-related quality-of-life of the US adult population is represented by a scale t-score of 50, with t-scores higher than 50 reflective of better reported health than the general population and t-scores lower than 50 reflective of perceived worse health than the general population. In addition to the SF-36 items, the HSQ contains three items that are used to screen for depression during the past year and were scored according to published guidelines. 8, 19 Baseline characteristics were compared between smoking outcome groups using the two-sample t-test for continuous variables and the x 2 (or an exact test) for categorical variables. Differences between smoking outcome groups at 1 year following the consultation were assessed for the two SF-36 composite scales (mental and physical) using multivariate analysis of covariance (MANCOVA) with baseline composite scores included as covariates. To supplement analysis of the composite scales, additional analyses were performed for the eight SF-36 subscales. Since smoking outcome groups differed significantly with respect to stage of change and location of consultation, additional analyses were performed with these variables included as covariates. In order to assess potential biases impacting the generalizability of the study findings, two analyses were performed. Baseline demographic variables were compared between eligible patients that did and did not complete a baseline HSQ at the time of the NDC consult. In addition, for patients who completed the baseline HSQ, a similar analysis was performed to compare baseline demographic variables of those who did and did not return follow-up surveys at 1 year. For these analyses, groups were compared using the two-sample t-test for continuous variables and the x 2 -test for categorical variables. In all cases, two-sided tests were used with P-values # 0.05 and considered statistically significant.
Results
During the study period, a total of 3333 eligible patients utilized the services of the NDC, of whom 1519 (46%) completed a baseline HSQ at or near the time of their initial consult (median 16 days following consultation). Of the 1519 eligible patients who completed a baseline questionnaire, 362 (24%) returned both the standard follow-up questionnaire and the HSQ at 1 year. For these 362 patients, 14 patients did not provide information on the longest time period of abstinence in the past year. Of those who responded, 26 endorsed 'less than 24 h or not at all' , 34 endorsed '1 to 6 days', 28 endorsed '7 to 29 days' , 68 endorsed 'between 1 and 6 months' , 46 endorsed 'between 7 months and 1 year' and 146 endorsed 'for the entire year'. The 60 patients who reported their longest period of smoking abstinence in the past year was 6 days or less and the 146 patients who reported continuous abstinence for the entire year represent the smoking outcome groups used for the primary analyses.
Representativeness of study patients
To determine how representative the study sample is of the overall NDC population, analyses were performed to compare those who completed a baseline HSQ with the larger group of all eligible patients seen at the NDC during the study period. Of the 3333 eligible patients seen during the study period (48% female), the mean age^SD was 48.1^13.9 years. Most patients (53%) were smoking 20-39 cigarettes per day, and 68% were married. Regarding stage of change, 31% were in action, 31% preparation, 33% contemplation and 5% in precontem-plation. For the location of the consultation, 49% were seen at an outpatient clinic, 24% were at the NDC, 23% were in a hospital and 3% were in a residential nicotine treatment programme. A total of 1519 patients (50% male; age 49.5^13.1 years) completed a baseline questionnaire. Patients who completed a baseline HSQ were significantly older (P , 0.001) than those who did not complete a questionnaire, and were more likely to be married (P ¼ 0.008), have more advanced stage of change (P ¼ 0.011) and be seen while hospitalized or as part of the residential nicotine-dependence treatment programme (P ¼ 0.001).
Of the 362 patients who completed both a baseline questionnaire and the 1-year follow-up survey (50% male), the mean age^SD was 52.4^12.6 years, most (48%) were smoking 20 -39 cigarettes per day and 73% were married. With respect to stage of change, 39% were in action, 31% preparation, 25% contemplation and 4% precontemplation. Regarding the location of the consultation, 48% were seen at an outpatient clinic, 20% at the NDC, 22% in a hospital and 11% in a residential nicotine treatment programme. Patients who completed both a baseline questionnaire and the 1-year follow-up survey were significantly older (P , 0.001) than those who completed only a baseline HSQ. Significant differences were also detected with respect to stage of change (P ¼ 0.011) and location of provided service (P , 0.001).
Baseline characteristics by smoking outcome group
The baseline characteristics of the two smoking outcome groups are presented in table 1. The groups were similar for all variables with the exception of stage of change and location of the consultation (P , 0.001 in both cases). Of patients who remained abstinent for the entire year, only 17% were in the precontemplation or contemplation stage of change at baseline, compared with 52% of patients who continued to smoke. Of those who remained abstinent for the entire year, 32% were seen in the hospital and 16% were seen in the residential nicotine-dependence treatment programme. In those who continued to smoke, the corresponding percentages were 13% and 0%, respectively.
Health status by smoking outcome group
At baseline, patients who did not stop smoking had mean t-scores significantly less than 50 for all SF-36 scales except role limitation-emotional (one-sample t-test, P # 0.05), and patients that stopped smoking for the entire year had mean t-scores that were significantly less than 50 for all SF-36 scales except bodily pain (P # 0.05). Thus, for both groups, the average perceived health at baseline was significantly worse than that for the general population. Although mental composite scores were similar at baseline (P ¼ 0.842), patients that stopped smoking for the entire year had a higher mean baseline physical composite score than patients that continued to smoke (P ¼ 0.017). From analysis of the eight subscale scores, those that remained abstinent for the entire year were found to have better baseline health status than those that continued to smoke, for the subscales of general health (P ¼ 0.023), physical functioning (P ¼ 0.040) and bodily pain (P ¼ 0.017). At 1 year following the consultation, health status assessed using the SF-36 composite scales differed significantly between groups (MANCOVA, P , 0.001). After adjusting for baseline scores, baseline stage of change and location of consultation, patients that had remained abstinent for the entire year were found to 
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a: One patient was missing data for stage of change. b: One patient was missing data for average cigarettes per day and two patients were missing marital status. c: Age was compared between groups using the two-sample t-test. Categorical variables were compared using the x have significantly (P ¼ 0.009) improved mental composite scores compared with those that continued to smoke. From analysis of the individual subscale scores, the patients that remained abstinent for the entire year were found to experience a more positive change for role limitations (P , 0.001 and P ¼ 0.017 for emotional and physical role limitations, respectively), social functioning (P ¼ 0.010) and general health (P ¼ 0.013). The frequency of self-reported depression (table 2) 
Discussion
The major finding of this study is that cigarette smokers who receive a clinical smoking cessation intervention and who are continuously abstinent from smoking for the subsequent year report more improvement in the SF-36 mental health composite score at the end of that year compared with those who continue to smoke. For the smokers included in this report, the average perceived health status at baseline was significantly worse than that of the general population. This is consistent with findings by Lyons et al., 13 Patten et al. 15 and Mulder et al., 20 who found that smokers report poorer health status in general than never and former smokers. Of the eight individual subscales, the ones most affected were mental health, role limitations due to emotional problems, general health, role limitations due to physical problems and social functioning. Our results also indicate that the frequency of self-reported depression as measured by the HSQ in this study was not significantly different between the 'extreme' groups (continued smoking versus continuous abstinence) at baseline or 1 year. These findings are somewhat inconsistent with previous investigations, 15 but consistent with the study by Mulder et al.
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In a one-time random sample of the RAND-36 (adapted from the SF-36), quality-of-life was compared between never, former and current smokers. In many instances, especially with reference to mental health and role limitations due to emotional problems, smokers had worse scores than ex-smokers. These findings were again reproduced in a cluster analysis of smokers and ex-smokers by Wilson et al. 10 In that study, 3010 people completed the SF-36 and again results indicated that smokers did worse for all mental health dimensions than ex-smokers. Another study by Zillich et al. 21 also used a one-time survey of health-related quality-oflife and also demonstrated similar findings whereby patients who quit smoking during a 3-month program showed considerable improvement in mental health scores.
A limitation of our study and others (Mulder et al., 20 Wilson et al. 10 and Zillich et al. 21 ) is that the definition of smoking abstinence relied on self-report, and only patients who responded to the follow-up survey were included. Velicer et al. 22 found that the self-reported smoking status is generally highly accurate in smokers. The exception being for clinic or intensive intervention studies or for high-risk or medical patients, in whom the rate of misreporting is greater due to higher expectations. Thus, future studies should attempt to confirm self-reported smoking abstinence. In addition, although the sample of patients included in this investigation is fairly representative of the overall mix of patients seen at the NDC, the mean age of the sample was slightly older and the patients were more likely to have had a more advanced stage of change at baseline. Also, 11% of the patients included in our primary analysis were seen as part of a residential treatment programme, compared with only 3% of all patients seen at the NDC. Furthermore, of patients included in the sample, more of those a: The number of patients with information available for a given scale ranged from 58 to 60 for those who were abstinent #6 days and from 142 to 146 for those who were abstinent for the entire year. b: P-value from two-sample t-test comparing groups at baseline for the given scale. c: The first column corresponds to the P-value comparing groups at 1 year for the given scale using analysis of covariance (ANCOVA) with the baseline score of the given scale included as a covariate. The second column corresponds to a similar analysis that also includes location of consultation and baseline stage of change as covariates. For the analysis of the composite scales both mental and physical baseline composite scores are included as covariates. d: The frequency of self-reported depression did not differ significantly between groups at baseline (x 2 -test, P ¼ 0.061) or 1 year (x who were abstinent for the entire year were seen in a residential nicotine treatment programme or while hospitalized for another reason. Although these variables were included as covariates in the analysis, it is possible that hospitalized patients or patients seen during a health care encounter for a medical problem other than smoking might have a lower health status at baseline that is improved due to treatment other than stopping smoking.
An additional limitation is that this study focused on two distinct groups: former smokers stopped for 1 year and current smokers. For those that did not fit into one of these groups, we did not have adequate information to determine the total time they were abstinent from smoking during the year following treatment. Thus far, only the cluster analysis performed by Mulder et al. 20 has been able to adequately demonstrate any kind of effect that time since quitting has on quality-of-life. Future investigations should assess smoking status and perceived health status concurrently at various time points following treatment up to 1 year. Finally, it would have been ideal to include a third group of patients in our study comprised of never smokers.
Improvement in health status has recently been identified as an outcome criterion for the effectiveness of treatment for addictions. 23 Previous work has shown that a clinical intervention programme for nicotine dependence not only can improve abstinence outcomes, 24 -26 but also is highly cost-effective compared with many standard medical practices. 4 The current work illustrates smoking abstinence-related improvement in quality-of-life, especially dimensions related to mental health, as assessed by the SF-36. The results from this analysis can add to the education of the smoking patient and in turn contribute to smoking cessation efforts. These results are more than a comparison of ex-smokers versus smokers, in that they specifically demonstrate improvement in quality-of-life with 1 year of continuous abstinence from smoking.
